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17/03/2000 


(Earliest) Priority Date (day/month/year) 
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Applicant 
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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 5 sheets. 

|X| It is also accompanied by a copy of each prior art document cited in this report 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 

was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



| | Certain claims were found unsearchable (See Box I). 
PH Unity of Invention Is lacking (see Box II). 



4. Wrth regard to the title, 

|X| the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. Wrth regard to the abstract, 

[X] the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. == 



I | as suggested by the applicant. Q None of the figures. 

| | because the applicant failed to suggest a figure. 

[ | because this figure better characterizes the invention. 



Form PCT/1S A/2 10 {first sheet) (July 1 998) 



INTERNATIONAL SEARCH REPORT 



International Application No 

;b 00/01015 
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Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



J M KERR ET AL: "Encoded Combinatorial 
Peptide Libraries Containing Non-Natural 
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WASHINGTON, DC, 
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"A' document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

fiDng date 

"L" document which may throw doubts on priority claim(s) or 
which is dted to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 



j but 



"P" document published prior to the international filing d 
later than the priority date claimed 



T later document published after the International filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

'X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed Invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art. 

'&' document member of the same patent family 
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P L C0URCHESNE ET AL: "Identification of 
Proteins by Matrix-Assisted Laser 
Desorption/Ionization Mass Spectroscopy 
Using Peptide and Fragment Ion Masses 
(from 2-D Proteome Analysis Protocols, 
A. J. Link)" 

METHODS IN MOLECULAR BIOLOGY, US, HUMANA 
PRESS INC., CLIFTON, NJ, 
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International application No. 
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International filing date (day/month/year) 
17/03/2000 


Priority date (day/month/year) 
23/03/1999 


International Patent Classification (IPC) or national classification and IPC 
G01N33/532 


Applicant 






BIOVATION LIMITED et al. 









1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 13 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



citations and explanations suporting such statement 



Certain observations on the international application 



II 


□ 


Ml 


□ 


IV 


la 


V 




VI 


□ 


VII 




VIII 





Date of submission of the demand 



13/10/2000 



Date of completion of this report 
•11.06.2001 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: 449 89 2399 - 4465 



Authorized officer 
Jacques, P 

Telephone No. +49 89 2399 8934 




Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELn 
EXAMINATION REPORT 




IARY 



International application No. PCT/GB00/01 015 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1 -40 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



Claims, No.: 



1-51 



as originally filed 
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IARY 



International application No. PCT/G BOO/01 015 



(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 
IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. H This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

□ not complied with for the following reasons: 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 



□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



all parts. 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-35, 37, 39-51 
36, 38 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-35, 37, 39-51 
36, 38 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-51 
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IARY 



International application No. PCT/G BOO/01 01 5 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item IV 

Lack of unity of invention 

1 . The separate groups of invention are: 

- group 1 : claims 1-15 

- group 2: claims 16-20 

- group 3: claims 21-32 

- group 4: claims 33-35 

- group 5: claims 36-51 

They are not so linked as to form a single general inventive concept (Rule 13.1 PCT) 
for the following reasons: 

- the subject-matter of claim 1 is directed to a method of protein screening of a library 
of individual proteins wherein the contribution over the prior art appears to be the 
provision of a library of individual proteins wherein each of them includes in its 
sequence a "barcode" allowing the identification of the said protein. 

- The subject-matter of claim 16 is also directed to a method of screening a protein 
library wherein the contribution over the prior art appears to be the dereplication of 
positively-binding pools to identify one or more individual proteins. 

- The subject-matter of claim 21 is directed to another method of protein screening 
wherein the contribution over the prior art appears to be the provision of a library of 
individual proteins wherein each of them, together with its gene, is bound to an 
"associating moiety". 

- The subject-matter of claim 33 is directed to a further method of protein screening 
wherein the contribution over the prior art appears to be the provision of a library of 
individual proteins wherein each of them is attached to an individual "coding moiety". 

Although the said claims are all directed to methods for screening proteins libraries, 
it appears that the said methods do not share any common special technical feature. 

-Moreover, the subject-matter of claim 36 is directed to a method of analysing a 
mixture of proteins. As the said subject-matter is already known (see point 8.1 under 
Item V), the subject-matter of the said claim does not provide any contribution over 
the prior art. 
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INTERNATIONAL PRELIMINARY International application No. PCT/GB00/01 01 5 

EXAMINATION REPORT - SEPARATE SHEET 



Thus, the requirements of unity of invention are not fulfilled in that there is no 
technical relationship among the inventions as they do not involve one or more of the 
same or corresponding special technical features. The expression "special technical 
features" means those features which define a contribution which each of the claimed 
inventions considered as a whole makes over the prior art. 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1 : WO 92 1 5679 A (PROTEIN ENG CORP) 1 7 September 1 992 (1 992-09-1 7) 
D2: CAO P ET AL: 'Analysis of Peptides, Proteins, Protein Digests, and Whole 
Human Blood by Capillary Electrophoresis/Electrospray Ionization- Mass 
Spectrometry Using an In-capillary Electrode Sheathless Interface' JOURNAL 
OF THE AMERICAN SOCIETY FOR MASS SPECTROMETRY, US, ELSEVIER 
SCIENCE INC, vol. 9, no. 10, 1 October 1998 (1998-10-01), pages 1081-1088, 
D3: DUCRET AXEL; VAN OOSTVEEN INGE; ENG JIMMY K; YATES JOHN R III; 
AEBERSOLD RUEDI: 'High throughout protein characterization by automated 
reverse-phase chromatography/electrospray tandem mass spectrometry' 
PROTEIN SCIENCE, vol. 7, March 1998 (1998-03), pages 706-719. 



2. The document cited as P-documents in the International Search Report is not to be 
regarded as state of the art according to Article 33(2) PCT with regard to claims 36- 
51, as the date of priority claimed can be allowed for these parts of the present 
application. 

With regard to claims 1-35, the date of priority claimed is not valid and thus the sai^' 
document is part of the state of the art according to Article 33(2) PCT. I 

3. Document "VON LEOPRECHTING ACHIM et al., 'Identification of biotinylation sites 
on proteins by selective retrieval of 2-iminobiotinylated peptides from proteolytic 
peptide mixtures: Localization of the accessible lysine residues on the photosystem 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/GB00/01 01 5 

EXAMINATION REPORT - SEPARATE SHEET 



I subunits PsaD and PsaE' ANALYTICAL BIOCHEMISTRY, vol. 262, 10 September 
1998 (1998-09-10), pages 1 10-121" cited as an X-document in the ISR has not been 
considered as pertinent in the art as the said document relates to the determination 
of surface-exposed protein domains of proteins wherein a protein is chemically 
modified with 2-iminobiotin, digested by Glu-C and Arg-C protease, fractionated by 
avidin agarose batch and HPLC before being analysed by mass spectrometry. 
However, the said method is not concerned with the digestion of a protein mixture, 
and thus is not a method suitable for analysing mixtures of proteins. 

4. Group 1 (claims 1-15) : 

4.1 Notwithstanding the objection raised under Article 6 PCT (see point 2 under Item 
VIII), it would appear that the subject-matter of claim 15 refers to a library wherein 
each individual protein includes in its sequence a "barcode sequence", which can be 
used to identify each individual protein in the library. 

As the particular combination of features of independent claim 15 is not disclosed 
in any cited prior art, the subject-matter of the said claim would appear to be novel 
(Article 33(2) PCT). 

4.2 Moreover, the subject-matter of the said claim would appear to involve an inventive 
step in the sense of Article 33(3) PCT for the following reasons: 

The closest state of the art is considered to result from document D1 . 
This document discloses improved libraries of display phage which display various 
protein domains with potential to bind to a target material of interest wherein site- 
specific protease cleavable linkers may be incorporated (see abstract). 

The subject-matter of claim 15 is distinguished therefrom in that each individual 
protein includes in its sequence a "barcode sequence" and no display system is 
present. 

The technical effect of this distinguishing feature results in identifying which protein 
has bound to the specific target. 

The technical problem to be solved by the invention was therefore the provision of 
improved libraries allowing the identification of individual protein without the need of 
any display system. 
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Tha said technical problem has convincingly been solved by including in each protein 
of the library a "barcode sequence". As the said solution is not disclosed nor 
suggested in the cited prior art, the subject-matter of claim15 involves an inventive 
step in the sense of Article 33(3) PCT. 

4.3 Notwithstanding the objection raised under Article 6 PCT (see point 1 under Item 
VIII), as the subject-matter of claim 1 relates to a method of screening the new and 
inventive protein library of claim 15 (see above points 4.1 and 4.2), the same 
reasoning as for the said claim applies to claim 1 which is new (Article 33(2) PCT) 
and involves an inventive step (Article 33(3) PCT). 
The same applies to dependent claims 2-14. 

5. Group 2 (claims 16-20) : 

5.1 Notwithstanding the objection raised under Article 6 PCT (see point 3 under Item 
VIII), as the particular combination of features of independent claim 16 is not 
disclosed in any cited prior art, the subject-matter of the said claim would appear to 
be novel (Article 33(2) PCT). 

5.2 Moreover, the subject-matter of the said claim would appear to involve an inventive 
step in the sense of Article 33(3) PCT for the following reasons: 

it would appear that the technical problem to be solved is similar to the one 
mentioned above (see point 4.2), and has been convincingly solved by screening 
pools of proteins in solution, followed by the precipitation of the total pool prior to 
mass analysis, especially MALDI-TOF, in order to screen for a "fingerprint" of ionised 
peaks which is representative of the target and therefore indicates if the target has 
bound. A positively-binding pool is then dereplicated to reduce the complexity of the 
pool. 

As the said solution is not disclosed nor suggested in the cited prior art, the subject- 
matter of claim 16 involves an inventive step in the sense of Article 33(3) PCT. 

The same applies to dependent claims 17-20. 
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6. Group 3 (claims 21-32): 

6.1 Notwithstanding the objection raised under Article 6 PCT (see point 4 under Item 
VIII), as the particular combination of features of independent claim 21 is not 
disclosed in any cited prior art, the subject-matter of the said claim would appear to 
be novel (Article 33(2) PCT). 

6.2 Moreover, the subject-matter of the said claim involves an inventive step in the sense 
of Article 33(3) PCT for the following reasons: 

The subject-matter of claim 21 is distinguished from the closest prior art D1 (see 
above point 4.2) in that a library of individual protein is screening wherein each 
individual protein together with its gene, is bound to an "associating moiety". 
The technical effect of this distinguishing feature results in identifying which protein 
has bound to the target. 

The technical problem to be solved by the invention is thus similar to the one 
mentioned above (see point 4.2). 

It has convincingly been solved by binding both the protein and its gene to an 
"associating moiety". 

As the said solution is not disclosed nor suggested in the cited prior art, the subject- 
matter of claim 21 involves an inventive step in the sense of Article 33(3) PCT. 

The same applies to dependent claims 22-32. 

7. Group 4 (claims 33-35) : 

7.1 Notwithstanding the objection raised under Article 6 PCT (see point 6 under Item 
VIII), as the particular combination of features of independent claim 33 is not 
disclosed in any cited prior art, the subject-matter of the said claim would appear to 
be novel (Article 33(2) PCT). 

7.2 Moreover, the subject-matter of the said claim involves an inventive step in the sense 
of Article 33(3) PCT for the following reasons: 

the technical problem to be solved is similar to the one mentioned above (see point 
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4.2) and has been solved by the provision of a "coding moiety" wherein each 
individual protein of the library is attached to the said "coding moiety". 

As the said solution is not disclosed nor suggestd in the cited prior art, the subject- 
matter of claim 33 would appear to involve an inventive step in the sense of Article 
33(3) PCT. 

The same applies to dependent claims 34-35. 
8. Group 5 (claims 36-51) : 

8.1 The subject-matter of claim 36 is not new (Article 33(2) PCT) for the following 
reasons: 

document D2 discloses the analysis of a mixture of horse heart cytochrome c and 
myoglobin. The said protein mixture was first digested with trypsin, the resultant 
peptides were fractionated by capillary electrophoresis before being analysed by 
mass spectrometry (see page 1086, left column, 21 to right column, line 12). 
Document D3 discloses a method for protein identification wherein enzymatic digests 
of either homogeneous polypeptides or simple protein mixture were generated and 
fractionated by reverse-phase chromatography electrospray before being analysed 
by mass spectrometry. 

Thus, all the features of claim 36 are already known from D2 or D3. 
The same applies to dependent claim 38. 

8.2 The features of dependent claim 37 are not disclosed in the cited prior art, and 
therefore its subject-matter is considered to be new (Article 33(2) PCT). 

Moreover, the subject-matter of the said claim would appear to involve an inventiv 
step in the sense of Article 33(3) PCT for the following reasons: 
the subject-matter of the said claim differs from D2 or D3 (see above point 8.1) in that 
the fractionation step (ii) is carried out using a library of protein binding agents. 
The technical effect of this distinguishing feature results in the fractionation of larger 
mixture of peptides. 

The technical problem to solved was therefore to provide a method for analysing 
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large mixtures of peptides. 

The said problem has been convincingly solved by using a library of protein binding 
agents to fractionate the peptides resulting from the digestion step. 
As the said solution is not disclosed nor suggested in the cited prior art, the subject- 
matter of claim 37 would appear to involve an inventive step in the sense of Article 
33(3) PCT. 

The same applies to dependent claims 40, 41 , 42, 43. 

8.3 The features of dependent claims 39 (see however the objection under Art. 6 PCT 
in point 7 of Item VIII), 44, 45, 48 and 51 are not disclosed in the cited prior art, and 
therefore they subject-matter is considered to be new (Article 33(2) PCT). 

Moreover, it would appear that all these dependent claims relate to different 
embodiments having the same effect as mentioned above (see point 8.2) which is the 
sub-fractioning of the mixture of proteins or resultant peptides. 
Thus, it would appear that the technical problem to be solved by the said claims is 
the same as mentioned above (see point 8.2) which is to provide a method for 
improving the analysis of large mixtures of proteins. 

As none of the cited prior art discloses nor suggests any of these embodiments for 
sub-fractioning a peptide mixture or peptide fragments in combination with a method 
for analysing mixtures of proteins, it would appear that the subject-matter of claims 
39, 44, 45, 48 and 51 involve an inventive step in the sense of Article 33(3) PCT. 

The same applies to dependent claims 46, 47, 49 and 50. 
Re Item VII 

Certain defects in the international application 

1. Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1-D3 is not mentioned in the description, nor are these 
documents identified therein. 
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Re Item VIII 

Certain observations on the international application 

1 . The subject-matter of claim 1 is not clear (Article 6 PCT) for the following reasons: 

- the subject-matter for which the protection is sought is not defined. A method claim 
should be defined in the procedural steps necessary to carry out the said method, 

- furthermore, the term "barcode sequence" is vague and unclear for the skilled man 
and leaves the reader in doubt as to the meaning of the technical features to which 
it refers, thereby rendering the definition of the subject-matter of said claim unclear. 

2. The subject-matter of claim 1 5 is not clear (Article 6 PCT) for the following reasons: 

- the subject-matter of the said claim is directed to a library of proteins. The said 
library is defined by referring to claims directed to steps of a method for screening 
the said library. 

Thus, as the said claim does not clearly define the library by mentioning all its 
essential technical features, the definition of the subject-matter of said claim is 
unclear. 

3. The subject-matter of claim 1 6 is not clear (Article 6 PCT) for the following reasons: 

- the subject-matter for which the protection is sought is not defined. A method claim 
should be defined in the essential procedural steps necessary to carry out the said 
method, in the present case, for example, that pool of proteins are precipitated, and 
then analysed by mass spectrometry to screen for a fingerprint of ionised peaks 
which is representative of the target, positively-binding pools being dereplicated to 
reduce the complexity of the pool. 

- furthermore, the term "dereplication" is vague and unclear for the skilled man and 
leaves the reader in doubt as to the meaning of the technical features to which it 
refers, thereby rendering the definition of the subject-matter of said claim unclear. 

4. The subject-matter of claim 21 is not clear (Article 6 PCT) for the following reasons: 

- the subject-matter for which the protection is sought is not defined. A method claim 
should be defined in the procedural steps necessary to carry out the said method, 

- furthermore, the term "associating moiety" is vague and unclear for the skilled man 
and leaves the reader in doubt as to the meaning of the technical features to which 
it refers, thereby rendering the definition of the subject-matter of said claim unclear. 
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5. The subject-matter of claim 23 is unclear (Article 6 PCT) as the term "dereplicated" 
is vague and unclear for the skilled man and leaves the reader in doubt as to the 
meaning of the technical features to which it refers, thereby rendering the definition 
of the subject-matter of said claim unclear. 

6. The subject-matter of claim 33 is not clear (Article 6 PCT) for the following reasons: 

- the subject-matter for which the protection is sought is not defined. A method claim 
should be defined in the procedural steps necessary to carry out the said method, 

- furthermore, the term "coding moity" is vague and unclear for the skilled man and 
leaves the reader in doubt as to the meaning of the technical features to which it 
refers, thereby rendering the definition of the subject-matter of said claim unclear. 

7. The subject-matter of claim 39 is not clear (Article 6 PCT) for the following reasons: 

- the said claim is directed to the addition of one or more amino acids to the resultant 
peptides. However, as all the essential steps of this method are not defined (notably 
the step of terminal protease cleavage, as described on page 23 of the description), 
the subject-matter for which the protection is sought is not clearly identified. A 
method claim should be defined in the essential procedural steps necessary to carry 
out the said method. 
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